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ARCH DAMS

[CHAP. 13

essentially similar or systematically changing units exactly filling the full
volume of the dam. In one of many possible-systems, the center line of the
top arch, or any other selected axis, is divided into unit lengths, and warped
radial planes are passed through vertical lines dropped from these divisions,
as illustrated at b} Fig. 26. This system of division is more fully illustrated
in Example 10.

28. Interaction of Elements. In Fig. 27, let 1-2-3-4 represent one of the
arches to be investigated and let 5-6 represent one of the cantilevers, these two
elements being assumed to intersect in a common prism a-b. Some portion of
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FIG. 27.   Deflections of arches and cantilevers.

the load on the face of this prism will be borne by the arch, the remainder go-
ing to the cantilever. Similar load divisions occur at other points. The result
is a reduced and variable load on the faces of both the arch and the cantilever.

The arch is deflected to some new position as I'-^'-S'-^. The intersecting
prism is moved from a-b to of-b'. This movement generally has radial, tan-
gential, and angular components.

The new position of the prism of intersection in the deformed cantilever
must coincide with its position in the deformed arch. Simple radial loads on
the cantilever will not produce the required tangential and angular displace-
ments. These movements are produced by forces internal to the dam as a
whole but treated as external loads on individual arches and cantilevers.
These forces are found by trial.

A system of lateral forces is applied to the cantilever to make lateral shear
deflections at all elevations identical with corresponding tangential arch deflec-
tions. The tangential continuity of the structure prevents measurable lateral
bending of cantilevers; hence only shear deflections need be considered. A
system of tangential forces, equal and opposite to corresponding lateral forces
on the cantilever, must be included in the loads used for computing arch deflec-
tions.